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Colonoscopic polypectomy is a common procedure
for the management of colonic neoplasms in adults
[1,2]. However, the experience with this technique in
pediatric patients is relatively limited because of the
low incidence of colonic neoplasms in children. The
first report of colonoscopic polypectomy in children
was described in 1975 [3]. Numerous subsequent
reports have recommended the use of deep sedation
or general anesthesia because of poor cooperation of
pediatric patients [4–13]. However, because heavy
sedation is not without risk and general anesthesia
has low feasibility and cost-effectiveness issues, gen-
eral anesthesia is not routinely used for the proce-
dure unless the children are < 3 years old [13]. From
January 2001 to December 2005, we had experience
with colonoscopic polypectomy under general anes-
thesia with no major complications. The purpose of
this survey was to study the safety of the procedure
and the degree of satisfaction of the patients’ parents
and endoscopists with the use of general anesthesia.
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In many countries, general anesthesia is not routinely used for colonoscopic polypectomy in chil-
dren because of either feasibility or cost-effectiveness issues. However, we have been using gen-
eral anesthesia for colonoscopic polypectomy in pediatric patients in our hospital for the past 
5 years. The aim of this study was to evaluate the safety of the procedure and the degree of satis-
faction that the patients’ parents and endoscopists had with the use of general anesthesia. We ret-
rospectively analyzed the results of colonoscopic polypectomies under general anesthesia in 
18 patients performed between January 2001 and December 2005. The removed polyps were
examined histologically and the patients were observed to assess complications during the first
24-hour postoperative period. The patients’ parents’ and endoscopists’ satisfaction with the use
of general anesthesia was surveyed after the procedure. In our patient group, there were 10 boys
and eight girls. The mean age was 5.5 ± 3.4 years (range, 2–15 years). Seventeen of the 18 patients
had rectal bleeding (mean duration, 3.7 months) as the main symptom. There were 12 patients
with juvenile polyps, four with hyperplastic polyps, one with juvenile polyposis and one with
Peutz-Jeghers syndrome. The majority (70.6%) of the polyps were located in the rectosigmoid
colon. No significant complications related to colonoscopic polypectomy or anesthesia were
observed. Satisfaction among parents and endoscopists ranged from good to excellent. General
anesthesia is recommended for pediatric patients undergoing colonoscopic polypectomy.
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METHODS
This study was approved by the Institutional Review
Board of the China Medical University Hospital. From
January 2001 to December 2005, a total of 91 colono-
scopic examinations were performed with an electric
colonoscope (Olympus PCF240L) on 53 patients under
general anesthesia. All patients were physically exam-
ined to detect the coexistence of any associated con-
genital defects. A family history of juvenile polyposis,
familial adenomatous polyposis and colon carcinoma
were also recorded. The age and sex of the patients,
nature and duration of the initial symptoms, findings
of the polyps such as location, size and number seen
during colonoscopy, the number of polyps removed
and their histopathologic findings were also recorded.
Colonoscopic polypectomies were performed under
general anesthesia by four different junior endo-
scopists supervised by a senior physician with 15
years of colonoscopic examination experience. Each
child was cared for by a board-certified pediatric
anesthesiologist, who recorded any intraoperative
events or complications during the course of anesthe-
sia. Patients were induced with thiamylal sodium
(3–5 mg/kg), and intubation was facilitated with
cisatracurium (0.1mg/kg). Anesthesia was maintained
with sevoflurane. During these examinations, polyps
< 4 cm in size were removed from 18 patients by
colonoscopic polypectomy. One patient with a polyp
> 4 cm in size was referred to a general surgeon for
polypectomy by laparotomy.
Bowel preparation for colonoscopy and colono-
scopic polypectomy included a clear liquid diet for
24–48 hours, oral intake of castor oil once and
bisacodyl tablets every 8 hours, 3 times before exami-
nation. Cleansing of the colon in all patients was done
by total saline irrigation with glycerin ball enemas of
the gut on the morning of the procedure. When a polyp
was seen during the colonoscopic examination, it was
snared and severed by alternating between cutting
and coagulating. The severed polyps were removed
by biopsy forceps and immediately sent for patho-
logic study. Complications related to the procedure
or anesthesia were observed and recorded.
After the procedure, patients were observed in the
hospital for at least 24 hours to assess possible com-
plications such as nausea, vomiting, bleeding, perfo-
ration or changes in mental state. All patients were
discharged 24 hours postoperatively if no complica-
tions occurred. A Quality Assurance Director from
the Anesthesia Quality Control Unit conducted a sat-
isfaction questionnaire. According to the protocol of
this unit, questionnaires on satisfaction are routinely
administered to the patients’ parents on the next
postoperative day. If the patient had been discharged
at the time of the visit, the survey was performed by
phone. Immediately after the procedure, the endo-
scopists were also asked to rate their level of satisfac-
tion with the procedure. Satisfaction was rated on a
4-point scale: poor, fair, good and excellent (Table 1).
RESULTS
Demographic, clinical and colonoscopic data from
this study are shown in Table 2. Sixty-eight colono-
scopic polypectomies were performed during 29
colonoscopy sessions on 18 patients under general
anesthesia. Of these patients, 12 had juvenile polyps,
four had hyperplastic polyps, one had Peutz-Jeghers
syndrome and one had juvenile polyposis. The mean
age of these patients was 5 ± 3.4 years (range, 2–15
years); the male:female ratio was 1.25:1. None of our
patients had associated congenital defects or family
history of juvenile polyposis or colon carcinoma. Sev-
enteen patients presented with initial symptoms of
rectal bleeding and one patient with lip pigmentation.
The patient with lip pigmentation was later determined
Table 1. Satisfaction survey of parents and endoscopists towards the use of general anesthesia
Satisfaction level toward 
For parents For endoscopists
use of general anesthesia
Excellent Quick recovery with No movement during procedures, vital signs stable
no complications
Good No complications No movement during procedures, vital signs change a little 
Fair Minor complications Interrupted due to movement or unstable vital signs
Poor Major complications Unplanned discontinuation of the procedure
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to have Peutz-Jeghers syndrome. The mean duration
of rectal bleeding was 2.9 ± 2.5 months (range, 1 week
to 1 year). One patient with massive rectal bleeding
underwent a postoperative Meckel’s scan to rule out
Meckel’s diverticulum. Polyps were detected in nine
(50%) patients by digital rectal examination.
Initially, the tip of the colonoscope was advanced
to the level of the cecum in all patients. The success
rate of disclosing the cecum was 83% (15/18). Sixteen
patients had polyps removed at the first attempt with
no recurrence of rectal bleeding. Two patients had re-
peated colonoscopic polypectomies. The patient with
juvenile polyposis has undergone eight colonoscopic
polypectomies over the past 5 years. The patient with
Peutz-Jeghers syndrome has regularly had annual
upper and lower endoscopic examinations over the
past 5 years. There were no surgical- or anesthetic-
related complications.
The anatomic location of the polyps was as fol-
lows: 48 polyps (70.6%) were found in the rectosigmoid
(35 in the rectum, 13 in the sigmoid), 12 polyps (17.6%)
were in the descending colon, five polyps (7.4%) in
the transverse colon, and three polyps (4.4%) in the
ascending colon. Only the patient with juvenile poly-
posis and the other with Peutz-Jeghers syndrome
had polyps outside the rectosigmoid region (Table 2).
Regarding the size of the polyps, only one was more
than 3 cm (3.5 cm), 22 polyps (32.6%) were between
1 cm and 3 cm, and 45 polyps (66.2%) were less than
1 cm in diameter. The greatest number of polyps
removed from a single patient at one time was nine.
Once a polyp had been severed, great effort was
made to retrieve it for pathologic examination. In this
series, the failure rate for retrieving the polyps was
3% (2/68). Histologically, 13 patients (72%) had juve-
nile polyps, four patients had hyperplastic polyps
and one patient had hamartomatous polyps.
There were no colonic perforations in our series.
A small hemorrhage was noted in one patient after
polypectomy, but it was controlled within 3–5 
minutes after local epinephrine injection.
The duration of and complications associated
with the general anesthesia are shown in Table 3. The
mean duration of general anesthesia was 99 minutes
(range, 55–165 minutes). The patient with Peutz-
Jeghers syndrome had the longest duration of general
anesthesia (165 minutes). There were no episodes of
intraoperative or postoperative laryngospasm or oxy-
gen desaturation. Minor postoperative complications
from the general anesthesia included dizziness (n = 3),
vomiting (n = 3) and sore throat (n = 2).
The response rates of the satisfaction survey after
the general anesthesia from the patients’ parents and
endoscopists were both 100%. Sixty-six percent (19/29)
Table 2. Demographic, clinical and colonoscopic data of our patients
Patient
Age Size (no. of polyps) Location (no. of polyps) No. of colonoscopic
Pathologic findings
(yr)/sex < 1 cm, 1–3 cm, > 3 cm R, D, T, A polypectomies
1 7/F 1, 0, 0 1, 0, 0, 0 1 Hyperplastic polyp
2* 11/M 13, 1, 0 8, 4, 2, 1 5 Hamartomatous polyp
3† 2/M 18, 16, 0 21, 8, 3, 2 8 Juvenile polyp
4 5/M 1, 0, 0 1, 0, 0, 0 1 Juvenile polyp
5 2/M 1, 0, 0 1, 0, 0, 0 1 Juvenile polyp 
6 3/M 1, 0, 0 1, 0, 0, 0 1 Hyperplastic polyp
7 3/M 1, 0, 0 1, 0, 0, 0 1 Juvenile polyp
8 4/M 2, 0, 0 2, 0, 0, 0 1 Juvenile polyp
9 7/M 0, 1, 0 1, 0, 0, 0 1 Juvenile polyp
10 5/F 1, 1, 0 2, 0, 0, 0 1 Juvenile polyp
11 8/M 1, 0, 0 1, 0, 0, 0 1 Juvenile polyp
12 7/F 2, 0, 0 2, 0, 0, 0 1 Hyperplastic polyp
13 5/F 1, 0, 0 1, 0, 0, 0 1 Juvenile polyp
14 6/F 1, 0, 0 1, 0, 0, 0 1 Hyperplastic polyp
15 3/F 0, 1, 0 1, 0, 0, 0 1 Juvenile polyp
16 4/F 0, 1, 0 1, 0, 0, 0 1 Juvenile polyp
17 3/F 0, 1, 0 1, 0, 0, 0 1 Juvenile polyp
18 15/M 0, 0, 1 1, 0, 0, 0 1 Juvenile polyp
*Peutz-Jeghers syndrome; †juvenile polyposis. R = rectosigmoid colon; D =descending colon; T = transverse colon; A = ascending colon.
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of the parents rated their satisfaction as good for each
colonoscopy session, 27% (8/29) as fair and 7% (2/29)
as excellent. All of the endoscopists rated their satis-
faction towards general anesthesia as excellent (100%).
DISCUSSION
There have been no prior studies on the advantages
or complications of performing colonoscopic polypec-
tomy in children under general anesthesia. This is the
first study to investigate the effects, complications and
satisfaction of general anesthesia during colonoscopic
polypectomy in children. We used general anesthesia
to relax the smooth muscles of the colon and to restrict
the movement of the children during the procedures.
The present study shows that colonoscopic polypec-
tomy under general anesthesia in children is a safe
and satisfactory procedure, and may reduce the risk of
major complications such as bleeding and perforation.
Colorectal polyps, especially juvenile polyps, are
the most common tumors of the lower gastrointestinal
tract in children; the most common clinical presenta-
tion is painless rectal bleeding [5–8,11,12]. Diagnostic
examination of colorectal polyps includes digital ex-
amination, barium enemas and colonoscopy. Because
digital examination only discloses information on a
limited length of the colon, it cannot be used as the
only diagnostic tool for colorectal polyps. Although
colonoscopy is more invasive and expensive than air-
contrast barium enemas, it has become favored, be-
cause it is more accurate and it also offers therapeutic
advantages over barium enemas [14–16]. In our insti-
tute, if a patient presents with lower gastrointestinal
bleeding, colonoscopy will be performed rather than
subjecting the patient to a barium enema.
Many endoscopists agree that it is unnecessary to
perform colonoscopic polypectomy under general
anesthesia in older children [8,10,13]; however, some
prefer general anesthesia, even in adults [5,6,17,18].
The reason why we administer general anesthesia to
children in all age groups is that general anesthesia can
relax the smooth muscles of colon and avoid move-
ment of the child during the procedure [18]. In three
of our patients (patients 2, 3 and 18 who had longer
duration of general anesthesia than others), some of
the polyps were of a sessile type, or were located on
the flexure or turn, and are more difficult to resect by
an endoscopic ligator if the patients are not under gen-
eral anesthesia. In addition, children are at a higher risk
of developing respiratory problems, hypoxic episodes
and hypotension when colonoscopy is performed
Table 3. Duration of and complications associated with general anesthesia (GA) and satisfaction after GA
Patient Duration of GA (min)
Complications in 
Complications in ward
Satisfaction of parents 
recovery room after GA
1 75 – Dizziness Fair 
2* 115, 130, 115, 145, 110 – Sore throat, –, –, Fair, Good, Good, Fair, Good
sore throat, –
3† 165, 120, 105, 125, –, –, –, –, nausea and –, –, –, –, nausea Good, Good, Good, Good, 
100, 135, 80, 125 vomiting, vomiting, –, – and vomiting, –, –, – Good, Fair, Fair, Good, Good
4 85 – – Good 
5 90 – – Good
6 90 – – Good
7 55 – Dizziness Fair 
8 70 – – Good
9 95 – – Good 
10 70 – – Good
11 75 – – Good 
12 90 – Dizziness Fair 
13 90 – – Excellent 
14 80 – – Good 
15 90 – – Good 
16 95 – Vomiting Fair
17 65 – – Excellent
18 105 – – Good
*Peutz-Jeghers syndrome; †juvenile polyposis. – = no complications.
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under deep sedation rather than general anesthesia
[18,19]. General anesthesia can also eliminate the
scary and painful feeling caused by the procedure, so
that the child is not traumatized by the experience of
the colonoscopy. This offers more advantages because
the child will be more willing to repeat the procedure
if follow-up is required [18,20].
The success rate of colonoscopy up to the cecum
under general anesthesia was reported to be as high as
94% (214/227) in the study by Stringer et al [20]. Thir-
teen colonoscopies were incomplete because of inade-
quate bowel preparation or the inability of the operator
to negotiate a flexure. Our success rate of colonoscopy
up to the cecum of 83% seems low, but the number of
patients is small. Because the patient with Peutz-
Jeghers syndrome had twice undergone surgical inter-
vention for recurrent intussusception, it was difficult
to advance the tip of the colonoscope to the level of the
cecum. This may have been related to partial adhesion
post operation. The ceca of the other two patients were
not seen because the bowel lumens were too narrow.
Bleeding and perforation are the major complica-
tions of colonoscopic polypectomy [21–25]. Because it
is difficult to remove large polyps by endoscopy and
because they have a tendency to bleed and result in
colon perforation during polypectomy [26], we do not
remove polyps larger than 4cm by endoscopy; instead,
those patients are scheduled for laparotomy after the
endoscopic examination. Intraoperative bleeding can
usually be managed endoscopically, and only a few
cases will need surgical intervention [27–30]. In our
experience, slight intraoperative bleeding was seen in
only one patient during the procedure, but the bleed-
ing stopped after external application of a 1:1,000
dilution of epinephrine to the bleeding site.
Postpolypectomy bleeding occurs in approximately
0.2–1.0% [27–32] of cases. It is related to the size,
shape and location of the polyps [21,31]. No post-
polypectomy bleeding occurred in our series. The
reasons may be that we only removed pedunculated
polyps smaller than 4 cm, and that all of the polyps in
our patients were located in the rectosigmoid colon,
except in the patients with juvenile polyposis and
Peutz-Jeghers syndrome.
The reported incidence of perforation during
colonoscopy is low, ranging from 0.002% to 0.09%
[33]. Whether general anesthesia causes more perfo-
ration during colonoscopy than without anesthesia is
controversial, because there are papers suggesting its
safety and others reporting a higher incidence of per-
foration under general anesthesia [17,34]. We did not
have any cases of perforation during the study period,
which may be due to the small number of patients.
Anesthesia complications include minor and
major events [35]. Minor events include intraopera-
tive arrhythmias, postoperative nausea, vomiting,
sore throat, muscle pain, dizziness and headache.
Major events include aspiration pneumonia, liver
failure, kidney damage, hypoxic brain injury and
death. Complications in infants under general anes-
thesia occur mainly during the maintenance of anes-
thesia, whereas in children, most complications occur
during induction or during the postanesthetic period
[36]. When all events are considered, the complica-
tion rate of general anesthesia in pediatric patients is
35% and the most common postoperative complica-
tions are nausea and vomiting [37]. There were no
complications during the maintenance of anesthesia
in our series, but the complication rate during the
postanesthetic period was 28% (8/29).
There are no valid or reliable tools for measuring
patient satisfaction with the use of general anesthe-
sia, particularly for pediatric patients. We devised a
questionnaire that rated patient and parent satisfac-
tion on a 4-point scale: poor, fair, good and excellent.
We collected 29 questionnaires from the patients’
parents, and 72% stated that their satisfaction with
the use of general anesthesia for colonoscopic poly-
pectomy was excellent or good. Furthermore, all of
the endoscopists who performed the colonoscopic
polypectomy procedures were very satisfied with the
use of general anesthesia because there was no move-
ment of patients during the procedure, and the vital
signs of all patients were stable.
In conclusion, there were no major complications
in our series of pediatric patients and the satisfaction
rate among patients and parents ranged from good to
excellent. Therefore, we recommend the use of gen-
eral anesthesia for all pediatric patients undergoing
colonoscopic polypectomy.
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因為可便性及經濟成本考量，全身麻醉在許多國家並未例行性使用於兒童之經大腸內
視鏡切除大腸直腸瘜肉。然而，我們過去五年來已經使用全身麻醉下經大腸內視鏡切
除兒童大腸直腸瘜肉。此研究之目的是為了評估病童父母及操作內視鏡者對於全身麻
醉下實施大腸內視鏡切除兒童大腸直腸瘜肉之安全及滿意度。從 2001 年 1 月至 2005 
年 12 月，我們回溯性檢視並收集 18 歲以下之病患接受全身麻醉下經大腸內視鏡切除
大腸直腸瘜肉之病例。切除之大腸直腸瘜肉送病理切片檢查，觀察病童在手術後二十
四小時有否出現併發症。麻醉品質控制小組設計各種滿意度之問卷來評估病童家屬﹑
實施大腸內視鏡切除瘜肉之小兒腸胃科之研究員對全身麻醉之滿意度。五年內共收集
十八位病童﹕ 10 位是男孩，8 位是女孩，他們平均年齡為 5.5 歲 (2 歲至 15 歲 )。其
中 17 位的主訴是長期解血便 (平均 3.7 個月 )。12 位是幼年性瘜肉，4 位是增生性瘜
肉，1 位是幼年性大腸瘜肉群症，1 位是 Peutz-Jeghers 症候群。大部份 (70.6%) 大
腸直腸瘜肉之位置是位於直腸乙狀結腸。無有關大腸內視鏡切除瘜肉或全身麻醉之重
大併發症，且問卷調查結果得知病童父母及操作內視鏡者對全身麻醉過程之滿意度從
好到很好。故建議兒童在全身麻醉下來實施大腸內視鏡切除瘜肉。
關鍵詞：兒童，大腸鏡切除瘜肉，全身麻醉，幼年型瘜肉
(高雄醫誌 2009;25:70–6)
